Abstract. We present molecular line observations made with the IRAM 30-m telescope of the immediate surroundings of a sample of 11 candidate high-mass protostars. These observations are part of an effort to clarify the evolutionary status of a set of objects which we consider to be precursors of UC Hii regions. In a preceding series of papers we have studied a sample of objects, which on the basis of their IR colours are likely to be associated with compact molecular clouds. The original sample of 260 objects was divided approximately evenly into a High group, with IR colour indices ≥0.57 and [60-12] ≥1.3, and a Low group with complementary colours. The FIR luminosity of the Low sources, their distribution in the IR colour-colour diagram, and their lower detection rate in H2O maser emission compared to the High sources, led to the hypothesis that the majority of these objects represent an earlier stage in the evolution than the members of the High group, which are mostly identifyable with UC Hii regions. Subsequent observations led to the selection of 12 Low sources that have FIR luminosities indicating the presence of B2.5 to O8.5 V0 stars, are associated with dense gas and dust, have (sub-)mm continuum spectra indicating temperatures of ∼30 K, and have no detectable radio continuum emission. One of these sources has been proposed by us to be a good candidate for the high-mass equivalent of a Class 0 object. In the present paper we present observations of the molecular environment of 11 of these 12 objects, with the aim to derive the physical parameters of the gas in which they are embedded, and to find further evidence in support of our hypothesis that these sources are the precursors to UC Hii regions. We find that the data are consistent with such an interpretation. All observed sources are associated with well-defined molecular clumps. Masses, sizes, and other parameters depend on the tracer used, but typically the cores have average diameters of ∼0.5-1 pc (with a range of 0.2 to 2.2 pc), and masses of a few tens to a few thousand solar masses. Compared to a similar analysis of High sources, the present sample has molecular clumps that are more massive, larger, cooler, and less turbulent. They also tend to have a smaller ratio of virial-to-luminous mass, indicating they are less dynamically stable than their counterparts in which the High sources are embedded. The large sizes suggest these clumps should still undergo substantial contraction (their densities are ∼10 times smaller than those of the High sources). The lower temperatures and small linewidths are also expected in objects in an earlier evolutionary state. In various sources indications are found for outflowing gas, though its detection is hampered by the presence of multiple emission components in the line spectra. There are also signs of self-absorption, especially in the spectra of 13 CO and HCO + . We find that the masses of the molecular clumps associated with our objects increase with L fir (M clump ∝ L 1.17 fir ), and that there is a (weak) relation between the clump mass and the mass of the embedded protostellar object Mproto ∝ M 0.30 clump . The large amount of observational data is necessarily presented in a compact, reduced form. Yet we supply enough information to allow further study. These data alone cannot prove or disprove the hypothesis that among these objects a high-mass protostar is truly present. More observations, at different wavelenghts and spatial resolutions are needed to provide enough constraints on the number of possible interpretations.
Introduction
In spite of the importance of massive stars for the morphology and evolution of the Galaxy, and galaxies in gen-eral, the detailed study of the star formation process has mostly been concentrated on low-mass stars (M<1 M ⊙ ). The reasons for this are evident: they are more abundant than high-mass stars, and the clouds in which they form are closer by, allowing a more detailed investigation. The study of high-mass (M≥ 10 M ⊙ ) stars in their early evolutionary stages is furthermore complicated by the fact that they reach the ZAMS while still accreting material (and hence still suffering very high visual extinction), after which they rapidly destroy their natal environment. In recent years however, ever growing efforts have been devoted to the study of the formation of high-mass stars, i.e. early type (O-B) stars with mass in excess of ∼ 10 M ⊙ . In particular, attention has gradually shifted from the study of Hii regions to that of ultracompact (UC) Hii regions, to that of the molecular clumps in which UC Hii regions are embedded. Going from large, low-density structures to compact dense cores, corresponds to approaching the very earliest stages of the evolution of a massive star. Indeed, one of the goals of this type of research is to identify a massive stellar object in an evolutionary phase prior to the arrival on the main sequence, when most of its luminosity is derived from the release of gravitational energy. Such an object is defined a "protostar", and would observationally be recognized as an object of Class 0 (see André et al. 1994) . These are most likely not to be found near UC Hii regions, because an Hii region rapidly alters (or even disrupts) the molecular cloud in which it forms. To find the initial conditions of star formation, one should therefore be looking for the precursors of UC Hii regions.
The search for massive protostars
The observational approach followed by our group has been illustrated in a series of papers (Palla et al. 1991 (Palla et al. , 1993 Molinari et al. 1996 Molinari et al. , 1998a Molinari et al. , 2000 . A sample of 260 objects was selected from the IPSC, based on their FIR emission properties (for details see Palla et al. 1991) . In particular, the IRAS colour criteria by Richards et al. (1987) were applied, which identify compact molecular clouds. This sample was then split into two subsamples, based on their colour indices. The 125 sources with [25−12] ≥ 0.57 and [60−12] ≥ 1.3 comply with the Wood & Churchwell (1989) criteria for identifying UC Hii regions, and are called "High"; the remaining 135 sources are called "Low". Based on their IR properties and the H 2 O maser occurrence frequency, we suggested that the Low sources are in an earlier evolutionary phase than the High sources (Palla et al. 1991) . We have then performed a series of observations with a twofold goal: to confirm that the High sources are indeed UC Hii regions, and -most importantly -to clarify the nature of the Low sources. This was accomplished by observations in many different tracers: H 2 O masers (Medicina telescope), NH 3 (1,1) and (2,2) lines (Effelsberg), continuum maps in the IR (ISO satellite), at centimeter (VLA), and (sub-) millimetre wavelengths (JCMT) (for a flowchart illustrating this process, see Molinari et al. 2000 , Fig. 1 ). The main results of these observations can be summarized as follows:
• High and Low sources have luminosities typical of highmass stars, with the latter being only slightly less luminous than the former;
• H 2 O masers are much more common towards High than Low sources (detection rates 26% and 9%, respectively);
• NH 3 emission is detected towards both samples (with a detection rate of 45% for Low and 80% for High sources), although the temperatures derived from the ratio of the (1,1) and (2,2) lines indicate that Low sources are slightly colder than High;
• Free-free emission is detected towards 43% of the High, but towards only 24% of the Low sources observed with high angular resolution with the VLA (at 2 and 6 cm);
• For 17 out of 30 (57%) of the Low sources mapped with the JCMT, the (sub-) millimeter continuum emission arises from a compact (∼30 ′′ ) region around the IRAS source; total core masses are typically 10−200 M ⊙ ;
• The continuum spectrum of the Low sources between 0.35 and 2 mm indicates temperatures of ∼30 K, significantly lower than those, measured towards "hot cores": small (∼ 0.1 pc), dense (∼ 10 7 cm −3 ), hot ( 100 K), and luminous (L 10 4 L ⊙ ) molecular condensations, which very likely host high-mass objects that are already on the main sequence, but that are still too young to have developed an UC Hii region; The main conclusions one can draw are that High sources are UC Hii regions, and that Low sources are associated with massive stars (as suggested by their luminosities), but do not show any of the tracers typical of the molecular cores hiding a main sequence early type star (such as compact free-free emission, high kinetic temperature). With the aim of establishing an evolutionary sequence for our sources, we have started a mapping survey with the NRAO 12-m at Kitt Peak. Two phenomena often associated with protostars (of all masses) are H 2 O masers and molecular outflows. The association of CO outflows with UC Hii regions has been well established by Shepherd & Churchwell (1996) . However, surveys show that H 2 O masers can appear slightly before the development of a detectable Hii region (Codella et al. 1996 (Codella et al. , 1997 , and that they are also closely associated with CO outflows (Felli et al. 1992 ; see also Wouterloot et al. 1995 , for a statistical analysis of the correlations between FIR, H 2 O, and CO emission). From maps of the outflows, one can determine the dynamical timescale, which provides a lower limit to the protostellar age. Combining the presence or absence of H 2 O maser-and radio continuum emission should provide a rough measure of the age of the source. Interferometric (mm-continuum, and -lines) are needed to study the envelopes and (possible) disks of the embedded objects. Single-dish observations are important to study the physical and kinematical properties of the molecular cores, in which the candidate protostellar objects are embedded. A study of the kinematic properties is especially important: protostars derive the major part of their luminosity from accretion, and one therefore expects to see signatures of infall towards these sources (see e.g. Myers et al. 2000 , and references therein). Although high-resolution interferometric observations are needed for a complete investigation, as a first step the resolution provided by a telescope like the IRAM 30-m will suffice to study the physical state of the sources, and to derive a rough estimate for the size and mass of the associated molecular material. Such observations are reported in the present paper. In Sect. 3 the observations are described; the data are presented in Sect. 4. Individual sources are commented on in Sect. 5, and the results are summarized and compared with those of High sources in Sect. 6.
Observations

IRAM
Observations were carried out between October 10 -12, 1997, with the IRAM 30-m telescope at Pico Veleta (Granada, Spain). We used three SIS receivers simultaneously, in combination with the 100 kHz and 1 MHz resolution filterbanks, and the autocorrelator, split into as many as five parts. The observed molecules and frequencies are listed in Table 1 , where we also indicate the molecules that were observed simultaneously with the same receiver; this was achieved by tuning the receiver to a frequency intermediate between those of the two transitions. Focus, calibration, and receiver alignment were checked by observations of Venus; the alignment was within 2 ′′ . During the observations of the program sources, pointing and calibration were checked by observations of wellknown UC Hii regions and continuum sources; the rms pointing accuracy was found to be 3 ′′ , while line intensities were reproducible within 10%-20%. All line intensities in this paper are on a main beam brightness temperature (T mb ) scale. Our sample of sources is listed in Table 2 . Column 1 gives the source number from the list of Molinari et al. (1996) ; columns 2 and 3 give the equatorial (B1950) coordinates of the central position of the maps (≈ the position of the sub-mm peak as found by Molinari et al. 2000) ; columns 4 and 5 give the galactic coordinates of the IRAS source, the name of which is in column 6 ; column 7 lists the radial velocity of the NH 3 (1,1) main line (from Molinari et al. 1996) . In column 8 we give the kinematic distances (from Molinari et al. 2000 Molinari et al. , 1996 , while the luminosity, derived from the IRAS fluxes, and (when available) from (sub-)mm data, is given in column 9. In columns 10 to 12 we present information on the presence/absence of H 2 O maser emission (from Palla et al. 1991) , radio continuum (Molinari et al. 1996) , and a mm-detected compact core (Molinari et al. 2000) .
We started by making small maps around the sub-mm peak position in (simultaneously) HCO + , 13 CO, and CS. The initial grid size was 24 ′′ , after which we zoomed in on the peak position on a 12 ′′ grid size. The maps were repeated several times, at least in the inner parts, in order to get a good signal-to-noise ratio. Total map extent was always <100
′′ in either direction. After having identified the peak position in this way, C
18 O, C 34 S, CH 3 C 2 H, and CH 3 CN were observed on a 3×3 grid, with step size 12 ′′ , around the peak. The peak position itself was observed for up to 60 minutes in CH 3 C 2 H and CH 3 CN. Observations were primarily done in total power mode, with an offset position 1800
′′ to the W; observations of CH 3 C 2 H and CH 3 CN were done in wobbler mode, where the secondary mirror was offset by 240 ′′ .
KOSMA
In April 1999, 6 sources from Table 2 were searched for HCO + (4−3) emission (ν=356734.253 MHz) with the 3-m KOSMA telescope at Gornergrat. A liquid He-cooled SIS receiver was used, and the AOS backend provided a resolution of 0.14 kms −1 . Single-pointing observations were made at the peak positions previously identified at IRAM. The KOSMA beam size was ∼70 ′′ ×78 ′′ ; the beam efficiency was 0.75. Each position was observed for 15 to 30 minutes, resulting in an rms (T mb ) of 0.05−0.08 K. The spectra suffer from standing waves, and are therefore of rather poor quality.
Presentation of the data
In this section a general presentation of the available data is made, before discussing the individual sources in more detail in Sect. 5. Because of the large amount of data, a selection had to be made. In the following, we try to show a representative sample of the available observations; individual spectra and maps can be made available upon request 1 .
Spectra at the peak positions
The spectra of HCO + , CS, 13 CO, C 18 O and C 34 S, taken at the peak position, are shown in Figs. 1a−k. The relevant parameters of these lines are collected in Table 3 . In this table we give the following information: in column 1 the molecular transition; in column 2 the velocity resolution of the spectrum; the rms noise of the spectrum in column 3; in columns 4 and 5 the extreme velocities V min , V max where the line intensity drops below the 2σ level; in columns 6, 7, and 8 the peak temperature, the velocity of the peak, and the FWHM line width, respectively. Because of the non-Gaussian nature of many of the line profiles, these values are read off from the spectra (as opposed to being determined from Gaussian fits); in columns 9 and 10 the values of the integral over the line, between V min and V max (column 9), and between the velocities where T mb =0 K.
A comparison between the (IRAM) HCO + (1−0) and the (KOSMA) HCO + (4−3) emission is shown in Figs. 2a, b. The IRAM spectra were convolved to a 70 ′′ beam.
The spectra of the CH 3 C 2 H(6−5) and CH 3 CN(8−7) detections are presented in Figs. 3a−d and Fig. 4 , respectively. Gaussfit parameters of these lines can be found in Tables 4 and 5 . When making the Gaussian fits, we fixed the velocity separation of the various K-components, and forced the widths of all K-components in a spectrum to have the same value. In none of the sources the other transitions of CH 3 CN were detected, nor the CH 3 OH(v t =1) lines, which happen to lie close to the C 34 S line.
Density-tracers, such as CS and the rare isotope C 34 S, have been detected in all sources of our sample, implying that dense cores are indeed present. The C 34 S lines vary in strength from a few tenths of a K, to more than 1 K; only in Mol 3 was it barely detected.
Distribution of the integrated emission
The distributions of the integrated intensities of the emission of HCO + (1−0), 13 CO(2−1), CS(3−2), C 18 O(2−1), C 34 S(3−2) (where strong enough) and CH 3 C 2 H(6−5) (for Mol 98; the only source where it has been detected at more than one position) are shown in Figs. 5a−k. For easy reference we have shown in all maps the location of the IRAS source (not always coinciding with the map center), and the location of the peak position at which longer integrations were made. From these distributions we derived the (beam-corrected) source sizes, and a mass estimate of the molecular cores; the results are collected in Table 6 . In this Table, column 1 gives the source name, column 2 the kinematic distance. In columns 3 to 6 we give the core size (in arcseconds and parsec), as determined from the transitions listed in the column headers. The sizes given here are those of the diameter of a circle with the same area as that enclosed by the FWHM contours in Figs. 5a−k. If the observed angular diameter is θ obs , and the beam size at FWHP is θ beam , then the beam-corrected size listed in the Table is θ cor = θ 2 obs − θ 2 beam . Finally, in column 7 we give a mass estimate of the core, as determined from the 13 CO observations. We note that this mass represents all emission above the FWHM contour in Figs. 5a−k, regardless of whether all this emission is associated with the embedded YSO. For this latter information, and for the assumptions made in the mass estimate, we refer to Sect. 5. The mass estimates are lower limits, because only emission above the 50% level was used, and the FWHM contour is usually not closed inside the mapped area. The mass range is an order of magnitude, from 130 M ⊙ (Mol 118) to 2700 M ⊙ (Mol 3). The FWHM contour of the 13 CO emission extends beyond the limits of the maps in all but two of the observed sources. For the HCO + emission we find the same, for most sources. Only the CS emission is well within the map boundaries, except for Mol 155, but even there the FWHM contour is almost closed inside the mapped region (Fig. 5j) . Unfortunately the maps in C 18 O and C 34 S are too small to allow a size determination. Fig. 5 shows that the peak position of the higher-density tracers does not always coincide with that of the mmcontinuum peak (= 0 ′′ ,0 ′′ ). However, for those sources for which new SCUBA observations (at 450 µm and/or 850 µm; Molinari et al., in preparation) are available, we find that the correspondence between molecular-and sub-mm-peak is good. The reason is that Molinari et al. (2000) determined the location of the mm-peak from 5-point cross observations in most cases, rather than from mapping, which may have resulted in a not very accurate determination of the mm-peak in some cases. The IRAS source is usually within a few arcseconds from the mmpeak position, with the exception of Mols 3 (8.
′′ 7), 98 (5. ′′ 9), 155 (11.
′′ 9), and 160 (8 ′′ ). Considering the sizes of the IRAS point source error ellipses (see e.g. Molinari et al. 2000) , these deviations are not significant.
Line shapes
At many positions in the maps, but certainly at the peak positions, the signal-to-noise of the spectra is high enough for a detailed look at the line shapes. The rare isotopomer C 34 S, with its low abundance and relatively high critical density, is a tracer of the denser regions of molecular clouds. Its line profiles can be fitted with a single Gaussian, with only a few exceptions: Mol 118 and Mol 160, where there are two components (see Sect. 5). In Mol 77 and 98, at low emission levels, there are deviations from a Gaussian on the blue side (perhaps due to outflowing gas). Because of this, the velocity of C 34 S can be assumed to represent the velocity of the high-density gas, and can be used to identify asymmetries in the line profiles of the other transitions observed here. For this purpose, in Figs. 6a-d we show the spectra of 13 CO(2−1), HCO + (1−0), CS(3−2), and C 18 O(2−1) aligned with the C 34 S(3−2) velocity. Fig. 6a shows that none of the 13 CO profiles is a simple Gaussian, except perhaps for Mol 8, although broader emission is visible in the wings on both sides. Several of the profiles show dips, especially Mol 3, 59, and 77, while others (Mol 118, 155, 160) show shoulders. These deviations may be due to the superposition at that location of separate velocity components, or due to self-absorption. The latter can be produced either by an intervening colder cloud at the same velocity, or by a temperature gradient in the cloud itself. Profiles with stronger blue peaks can also be the signature of infalling gas (e.g. Myers et al. 2000) , although it is unlikely that such a phenomenon is visible in the present observations, considering the large distances of the sources in our sample, and the relatively large beam sizes involved. The asymmetry of the profiles can be quantified by looking at the ratio of T dv on the blue-and red sides of the lines (where 'blue' and 'red' are relative to the C 34 S velocity). The distribution of this ratio for each transition is shown in Fig. 7 . The average ratio (indicated in each panel), is >1 for all tracers, indicating a clear blue asymmetry in the sample. The largest deviations from a Gaussian shape are found for the HCO + profiles (Fig. 6b) . By contrast, the CS spectra are all more or less symmetric with respect to the C 34 S velocity: deviations from Gaussian profiles are seen in the CS spectra for Mol 3, 77, and 98, which are flat-topped, while there may be a dip in that for Mol 155. Mol 8, 59, 98, and 160 have ratios ≈1. The C 18 O profiles are also more Gaussian in shape than those of 13 CO and HCO + , although less so than those of CS. The interpretation of these numbers is not straightforward, because most spectra have multiple emission components (see sect. 5), some of which may not be associated with the embedded IRAS sources (about half of the objects under investigation are located in the inner Galaxy). Some general remarks can be made, however. The range in the ratios for the various tracers is an indication for their kinematical behaviour. For instance, the profiles of the tracers of the lower-density gas (like 13 CO or C 18 O) show evidence of a kinematical behaviour different from that of the higher-density gas (as represented by the C 34 S lines). On the other hand, the higher-density tracers (CS) tend to have narrower profiles, which are more symmetric with respect to the velocity of the high-density gas. The profiles of transitions like 13 CO, which sample the more diffuse gas in which the high-density clumps are embedded, are shaped by larger-scale turbulence and by the superposition of various velocity components, that are not directly related to the molecular core in which the YSO is embedded. The HCO + emission shows the largest average T dv blue/red ratio, as well as the largest range; this may be related to the fact that HCO + is also produced in shocks, causing its kinematics to differ considerably from that of the C 34 S gas.
The ratio of T dv CS/C 34 S ranges between 4.7 (Mol 98) and 21.6 (Mol 117); the peak temperature ratio varies from 2.2 (Mol 77) to 15.4 (Mol 3). The 32 S/ 34 S-value for the local ISM ≈22 (Wilson & Rood 1994) . The difference is likely due to CS being optically thick.
Note that if the Low objects are really representatives of a very early evolutionary stage of high-mass stars, they are expected to be associated with molecular outflows. These will contribute to the broadening of the line profiles discussed above, even though the presence of multiple emission components tends to obscure the visibility of line wings in the spectra. Fig. 8 shows the Boltzmann plots constructed from the CH 3 C 2 H(6-5) observations. From weighted least-squares fits to the data points, temperature and column densities can be derived (see e.g. Kuiper et al. 1984; Bergin et al 1994) . The resulting rotational temperature T rot , asumed to be equal to the gas kinetic temperature T kin , and column densities, assuming optically thin emission, are collected in columns 4 and 6 of Table 7 , respectively. The uncertainty in T kin in column 5 is derived from that in the slope of the fit. An uncertainty for the column density N was obtained in two ways: by calculating an N low and N high with the extremes in T kin , and taking the average difference between these two values and the N derived for T kin (given in column 6); and by calculating the average difference in N as a result of the uncertainty in the slope of the fit. The uncertainties in N derived in these two ways were added in quadrature, and the resulting value is listed in column 7. We list the parameters obtained from both the highand the low-resolution spectra, for comparison. Only for Mol 118 is there a significant difference between the two. The derived T kin are between 20 and 45 K, in agreement with the dust temperatures (Molinari et al. 2000) . The low temperatures for these Low sources are in marked contrast with those found for members of the High group such as IRAS20126+4104 (Mol 119), where T kin ∼ 200 K  from CH 3 CN observations). The CH 3 CN(8-7) data for Mol 98 at (24 ′′ ,0 ′′ ) yield T kin ≈666 K (425 K−1535 K) from the high-resolution spectrum, and 1073 K (577 K−7599 K) from the lowresolution spectrum. Though the uncertainties are very large, it does show that the temperature derived from CH 3 CN is much larger than that, derived from CH 3 C 2 H, indicating that the emission of the former originates from deeper in the cloud, i.e. from closer to the embedded heating source (i.e. the YSO).
Boltzmann plots
Comments on individual sources
In the following subsections we shall discuss the observed sources in some detail. If it helps our understanding of the molecular line data, we shall make use of as yet unpublished observations of 12 CO(2-1) and C 18 O(2-1) [NRAO 12-m], 3.6-cm radio continuum [VLA D-array], and 450 µm and/or 850 µm [SCUBA] . We try to identify the velocity components of the molecular emission which are associated with the Molinari sources, and estimate the masses of these components from the 13 CO data. The first step is to derive the column densities of the observed molecule, using the familiar equations (see e.g. Brand & Wouterloot 1998; Rohlfs & Wilson 1996) with the appropriate constants for the molecule under consideration put in, and assuming the emission is optically thin. The excitation temperature T ex is estimated from the NRAO CO spectra. To get the column density of H 2 we have used the relative abundance [H 2 ]/[
13 CO] = 5.0×10 5 . Masses are estimated from the average H 2 column density, using all emission above the FWHM level of the integrated 13 CO emission, and correcting the enclosed area for the beam of the observations. A correction for He (×1.36) has been applied as well. Mass estimates are lower limits, because not all emission is used, and the FWHM contour is not always closed within the area mapped with the 30-m. The results are collected in Table 8 .
Mol 3
An optical image of a 10 ′ ×10 ′ region around this object is shown in Fig. 9 (taken from the Digital Sky Survey: DSS). Clearly visible are several nebulous patches, that have been identified by Neckel & Staude (1984) , and which are known as GN0042.0−1 and GN0042.0−2 (Neckel & Vehrenberg 1985) . In Fig. 9 the easternmost cross marks the position of the sub-mm peak (Molinari et al. 2000) ; the IRAS position is slightly to the NW of this, and almost coincides with the star which is located at the vertex of one of the nebulous patches. Neckel & Staude derive a photometric distance to this star (and to the star in the nebulosity to the SW) of 1.7 kpc, based on a B5 spectral type for both stars, and an assumed luminosity class V. White & Gee (1986) observed both objects with the VLA D-array. GN0042.0−1 was not detected (at >0.3 mJy/beam), while GN0042.0−2 was detected at 6 cm. The westernmost cross in Fig. 9 indicates this radio continuum peak. The source has a peak flux density of 0.9 mJy/beam ( F dν=3.5 mJy); the spectral type derived from the radio data is B1-2, which is a large discrepancy with the Neckel & Staude optical data (B5). Hence, their photometric distance is uncertain, and we will use the kinematic distance. GN0042.0−1, the collection of nebulosities nearest to Mol 3, was recently observed by Molinari et al. (in preparation) with the VLA D-array at 3.6 cm. They detected 3 faint radio sources, one of which (peak flux density ≈0.19 mJy/beam) is very close to the IRAS source. A second 3.6 cm source, with similar peak flux, lies at the same position as the H 2 O maser and very close (∼8 ′′ SE) to the 850 µm peak, both measured by Jenness et al. (1995) . This sub-mm peak lies ∼ −5 ′′ ,−19 ′′ from the sub-mm peak given in Molinari et al. (2000;  taken as the 0,0 position of the present maps), who noted however that they missed the primary peak in their observations (a 5-point cross near the IRAS position only). Recent, unpublished SCUBA (850 µm) observations by Molinari et al. show that the true sub-mm peak coincides with the Jenness et al. 850 µm peak. In Fig. 5a it is seen that the CS peak is slightly offset to the SE with respect to the communal location of the other molecular peaks, the sub-mm peak, the H 2 O maser, and one of the radio continuum sources.
A look at Fig. 1a shows, that at the peak position in Mol 3 the 13 CO, C 18 O, and HCO + spectra are double-peaked, while the CS spectrum is flat-topped. The velocity of the (weak) C 34 S line falls more or less in between the dip in the line profiles and the peak of the red component. Inspection of all profiles in the map, and of position-velocity plots of the molecular emission shows, that two components can be clearly seen over the whole mapped region; also the CS profiles are double-peaked away from the central position. In Fig. 10 we show the integrated areas over the blue-(at −50.85 kms −1 ; left-hand panels) and the red side of the dip (right-hand panels). The sub-mm peak, the H 2 O maser, and one of the 3.6 cm sources lie towards the peaks of the gas distribution for both components, although the correspondence with the blue peaks is slightly better (while the red component is more compact). In 13 CO, blue component, a separate clump is visible, which may also be present in the HCO + and CS maps.
Mol 8
The finding chart (at 8000Å) published by Campbell et al. (1989) shows that some very faint diffuse emission is associated with the IRAS source, which coincides with a star-like object. This source has been included in various studies. Ishii et al. (1998) measured its NIR (1.3 − 4.2 µm) spectrum, and found the 3.1 µm absorption feature due to H 2 O ice. This feature is found in environments protected from UV radiation, i.e. high-density molecular clouds, and is indeed often detected in deeply embedded YSOs (Ishii et al. 1998) . Slysh et al. (1997) found a strongly circularly polarized 2.7 Jy OH maser at 1665 MHz. No 6.7 GHz methanol maser was detected by MacLeod et al. (1998) , nor was this object detected by Harju et al. (1998) in their search for SiO maser emission.
Although the spectra taken at the peak position (Fig. 1b) seem to show a single emission component, the channel maps in Fig. 11 clearly show the existence of two components, at −25.5 and −26.5 kms −1 respectively. Although the velocity difference is small, the two components have a different spatial distribution and are therefore easily separated by Gaussian fitting to the line profiles. As an illustration we show in Fig. 12 the distributions of the areas under the blue and red components for 13 CO. The redder (northern) component is associated with the embedded object.
Mol 8 is WB89 621 in the catalogue of Wouterloot & Brand (1989) , who detected (with the IRAM 30-m) a strong CO(1−0) line at the IRAS position, and found evidence for wings. Wings are also visible in the present ( 13 CO, HCO + , CS) spectra. Position-velocity plots show that wing emission occurs primarily in an area within 12 ′′ from map center. The blue and red lobes are centered on the IRAS/sub-mm peak position; the closeness of the peaks of the lobes suggests that the bipolar flow is seen nearly pole-on.
Mol 59
The distance (5.7 kpc) to this object was based on V lsr [N H 3 (1, 1)] = 93.7 kms −1 . This line is however very weak (T mb = 0.34 ± 0.09 K), and the (2,2) line (0.23±0.10 K) is found at V lsr =97.7 kms −1 (Molinari et al. 1996) , casting some doubt on the validity of this distance calculation. The lines measured with the 30-m are however detected with reasonable signal-to-noise, and the emission is moreover clearly associated with Mol 59, as can be seen from Fig. 5c . The average velocity of ≈114.5 kms −1 , corresponds to d kin =6.6 kpc (using the Brand & Blitz (1993) rotation curve).
This object lies in the galactic plane, ∼20
• from the Galactic Center, and there is emission at various velocities. In the 13 CO spectra we also found emission at 67 kms −1 (∼8 K) for instance. In the NRAO 12 CO spectra, which have a larger velocity range, we find emission at practically all velocities between 0 and 170 kms −1 . In those spectra, emission is also found at ∼117-128 kms −1 ; in the 13 CO spectra (e.g. Fig. 1c ) this is visible too, sometimes as a red shoulder to the line which has its peak at ∼115 kms −1 .
The spectra in Fig. 1c show a depression at 114.3 kms −1 , at least in HCO + , 13 CO, and perhaps even in CS. The C 34 S line, although weak, peaks more or less at the velocity of this depression, as the CH 3 C 2 H and C 18 O lines seem to do. All HCO + and most 13 CO spectra in the mapped region (30 spectra, covering an area of 60 ′′ ×48 ′′ ) show this dip (the 13 CO spectra at the edge of the map show asymmetries or shoulders), whereas CS has been detected at only a few positions near the peak at (12 ′′ ,0 ′′ ). This large area, and the relatively large beams involved in the observations, make self-absorption due to infalling gas an unlikely interpretation, also because there is little consistency between the relative strengths of the blue and red peaks in the profiles of the different tracers. The dip could be due to only a temperature gradient (without infall) in the cloud, or to an intervening colder cloud at the same velocity, but we prefer to interpret the spectra as being due to the superposition of several components, although this does not exclude the presence of self-absorption at the peak position. We integrated the emission over 5 velocity intervals, distinguishing between 5 components: 101 − 105(comp. 1), 105 − 111(comp. 2), 111 − 114.3(comp. 3), 114.3 − 117(comp. 4), and 117 − 122(comp. 5) kms −1 . The first component is present mostly in the E part of the map, and appears to have its maximum outside the mapped region. The distribution of the integrated 13 CO emission from components (2) to (5) is shown in Fig. 13 , together with that of components (3) and (4) for HCO + (where the other components are much fainter or absent). Components (3) and (4) are dominating the spectra, and are referred to as the 'main line blue' and 'main line red', respectively. Component (2) may be outflow emission connected to component (3), while (5) is most likely not outflowing gas, but emission from (a) separate component(s) (based on inspection of the 12-m 12 CO spectrum). From Fig. 1c it is not evident which of the two main lines is associated with the sub-mm peak, but Fig. 13 suggests that it is the red component, which is more compact than the distribution of the blue line, and which has a maximum at the sub-mm peak in both 13 CO and HCO + .
Mol 75
Ishii et al. (1998) measured the NIR (1.3 − 4.2 µm) spectrum of this source, and found the 3.1 µm absorption feature due to H 2 O ice. As for Mol 3, this is an indication of the presence of high-density material associated with this object. No 6.7 GHz methanol maser was detected by MacLeod et al. (1998) . Our observations show that the gas around the IRAS source is distributed over several clumps. This is particularly so in 13 CO, where lines are found at V lsr ≈ 41, 49, 53, 56−58 and 58−60 kms −1 . The latter two components are also found in HCO + and CS, suggesting that one or both of these are the associated components. We note that the NH 3 (1,1) line is at 56.8 kms −1 , and that at the map's peak position all lines (including CH 3 C 2 H) detected with the 30-m, except HCO + , have V lsr ≈ 57 kms −1 . The HCO + line has a dominant component at ∼60 kms −1 , and the dip seen in Fig. 1d is at or close to the velocity where the other lines have their peak (except for CS, which peaks at the velocity of the blue component of the HCO + emission). Note also that the KOSMA HCO + (4-3) spectrum seems to peak at the dip in the (1-0) spectrum (Fig. 2a) , but Fig. 14 suggests the presence of two components. We separated the two main components by integrating over the appropriate velocity intervals (55 − 58.6 − 61.5, 55 − 57.6 − 65, and 54 − 58.2 − 62 for 13 CO, HCO + , and CS, respectively). The resulting distributions of the integrated emission are shown in Fig. 14. From this figure it is seen that the blue component peaks at or near the position of the IRAS source/850 µm peak, while the red component peaks south of that. Because the NH 3 and CH 3 C 2 H lines have the same velocity as the blue component, we assume that this defines the clump in which the FIR source is embedded. We note that the HCO + spectra in the central region of the map show a very broad red wing, up to V lsr ∼ 80 kms −1 at (0 ′′ ,0 ′′ ) (i.e. more than 20 kms −1 from the center of the red component; Fig. 1d ). This broad emission is found in all the individual observations (ranging in number from 2 to 8) contributing to the average spectrum, and is therefore unlikely to be an artifact. This is strengthened by the fact that the wing is also present in the HCO + (4-3) spectrum (see Fig. 2 ). Some extended emision on the red side of the 13 CO spectra is also present, although with a much smaller extent in velocity (up to 6 kms −1 from the line center).
Mol 77
The 13 CO spectrum at (0 ′′ ,0 ′′ ) is double-peaked (Fig. 1e ). All spectra of this molecule show either two peaks, or a shoulder (blue or red). The dip (or the start of the shoulder) is at the velocity of the C 34 S line, which is also the velocity of the peak of the C 18 O and CH 3 C 2 H lines, and that of the NH 3 (1,1) and (2,2) lines (Molinari et al. 1996) . At all observed positions, the HCO + spectrum shows only very weak emission on the red side of this dip. In Fig. 15 we compare the spectra of 13 CO and HCO + with the 12 CO spectra we obtained with the NRAO 12-m (beam FWHP ∼29 ′′ ). From this comparison it seems likely that the 13 CO line profiles are the result of the superposition of two components, rather than being due to self-absorption.
In the HCO + spectra, the bluer component clearly is the dominant one. The 12 CO spectra show broad emission at velocities >80 kms −1 , some of which is also seen in 13 CO (see Fig. 16a ), and is probably the result of additional emission components. On the blue side however (V lsr 74 kms −1 ), the 12 CO spectra are much steeper. At these velocities some emission is also present in the spectra of the molecules observed at IRAM (see Fig. 1e , and Fig. 16 ), and may be outflow emission associated with the component on the blue side of the dip; an eventual red component of this outflow is obscured by the emission of the other components redward of the dip. To isolate the various components, we have integrated the line profiles over appropriately chosen velocity intervals; the results are shown in Fig. 16 . From the dominance of the 75 kms −1 component of HCO + , and the fact that it peaks at or very near the IRAS source and sub-mm peak, we conclude that the emission in the interval ∼ 74 − 76 kms −1 is likely to represent the associated component. However, also the emission between 76 and 80 kms −1 peaks at that location, most clearly seen in the distribution for the density tracers C 18 O and CS (Fig. 16c) , as does the emission between 71 and 74 kms −1 .
Mol 98
Towards this region we found an H 2 O maser (Palla et al. 1991) , while a 6.7 GHz methanol maser was detected by MacLeod et al. (1998) . As they mention, methanol masers are unique indicators of massive star-forming regions, because unlike water-and hydroxyl masers, methanol masers have not been found towards stars of spectral type later than B2. These latter authors also detected circularly polarized 1665 MHz OH maser emission. Molinari et al. (1998a) found no 2 and 6-cm radio continuum emission associated with this IRAS source. However, in recent VLA-D observations at 3.6-cm (Molinari et al., in preparation) continuum emission with a peak flux density ∼1 mJy/beam was detected at ∼(+10 ′′ ,+14 ′′ ) from the present map center. Recent SCUBA observations (Molinari et al., in preparation) at 450 µm show a sub-mm peak at ∼(+30 ′′ ,+3 ′′ ) from the present map center. We note that this is quite different from the offset of the submm peak as given in Molinari et al. (2000) (−10 ′′ ,−10 ′′ from the IRAS position, i.e. −4 ′′ ,−10 ′′ from the map center), which was however only based on a 5-point cross observation, and hence less trustworthy. The present molecular observations show a quite compact core, even in 13 CO, with a peak ∼25 ′′ E of the IRAS source (Fig. 5f) . The sum of all 13 CO spectra of this source shows two absorption dips, at V lsr ∼ 62 kms
and ∼ 70 kms −1 , indicating that here the offset position (∆α, ∆δ = −1800 ′′ ,0 ′′ from the center of the map) was not far enough from the molecular cloud in which the object is embedded. We have tried to correct for this by summing all 13 CO spectra with narrow (V lsr 60 kms −1 ) emission, fitting Gaussians to the dips (which have a strength of ∼ 1 − 1.5 K), and adding those components to all 13 CO spectra in the map. Unfortunately this does not correct for any absorption that might be present in the main line, but inspection of the spectra taken at positions without 13 CO emission (∆α= 96 ′′ ) indicates that any such absorption will be 2.4 K (∼ 2σ rms in the individual spectra at those positions).
The channel maps for this source indicate that there is only one emission component associated with the object (the 12 CO spectra in the NRAO 12-m map, that covers an area of about 300 ′′ ×300 ′′ , show many emission components, but near Mol 98 the dominating one is that between ∼ 50−60 kms −1 ); the non-Gaussian profiles seen in Fig. 1f (flat top or shoulder) may be caused by saturation or selfabsorption.
The spectra in Fig. 1f show non-Gaussian wings to all profiles, even that of C 34 S. In Fig. 17 we show the distribution of the integrated emission over the line wings. Note that HCO + has a relatively strong blue wing, which extends up to 15 kms −1 from the velocity of the bulk of the molecular material. The outflow is bipolar in all 3 lines shown, and has the center of the line connecting the lobes at offset ≈(30 ′′ ,5 ′′ ), which puts it at the location of the 450 µm peak.
Mol 117
On the DSS some faint diffuse emission is visible at the location of this object. Rather weak NH 3 (1,1) emission was detected (Molinari et al. 1996) at V lsr ≈ −36.4 kms −1 , which is also the velocity at which HCO + (4-3) (see Fig. 2 ) is found. No 6.7 GHz methanol maser was detected by MacLeod et al. (1998) . The molecules observed at IRAM have their peak emission at V lsr ≈ −35.7 kms −1 (Fig. 1g and Table 3 ). Our C 18 O(2-1) NRAO 12-m data show (at position 0 ′′ ,0 ′′ , and with a 29 ′′ beam) a double-peaked profile, with components at −37.9 and −35.9 kms −1 , and a dip at V lsr ≈ −37 kms −1 ; the redder component therefore coincides with the velocities of the peak emission found at IRAM, while the NH 3 velocity lies closer to the dip in the NRAO C 18 O(2-1) spectrum. However, also the IRAM spectra show double-peaked profiles, as illustrated by the 13 CO line at (−12 ′′ ,0 ′′ ) in Fig. 1g . In fact, at most positions we find that the line profiles have shoulders or double peaks, with the dip always at the same velocity. We therefore analyze the data in terms of the superposition of two emission components. The components are separated by integrating between −40 and −36.9 kms −1 (blue) and −36.9 and −33 kms −1 (red) for 13 CO and HCO + , and −39.5 and −36.3 kms −1 (blue) and −36.3 and −33 kms −1 (red) for CS. The distributions of the integrated emission are shown in Fig. 18 . Because the red peak seems to be the dominant one, we assume this is the associated component.
Mol 118
This is the object with the smallest kinematical distance (1.6 kpc) in the sample. The (0,0) position of the maps, and the IRAS source (at offset −3. ′′ 7,0 ′′ ) are located in a dark cloud, which is surrounded by diffuse emission. No 6.7 GHz methanol maser was detected by MacLeod et al. (1998) . The spectra shown in Fig. 1h are non-Gaussian, and as evidenced by the C 34 S spectrum, and the superimposed 13 CO and C
18 O spectra at offset (12 ′′ , 12 ′′ ), this is due to the presence of two velocity components. In addition, emission in the wings of the profiles is visible, which may be due to outflow, or to additional components. These wings are also visible in the NRAO CO(2-1) spectra. We separate the two main ('blue' and 'red') components by integrating over the following velocity intervals: 6.5-8.5-9.4 kms −1 ( 13 CO); 6.5-8.4-9.4 kms −1 (HCO + ); 6.8-8.2-9.2 kms −1 (CS). These integration limits omit the wing emission. The distribution of the emission in each component is shown in Fig. 19 . The NH 3 velocity is 7.8 kms −1 , that of CH 3 C 2 H is 7.9, and thus coinciding with the (more intense) blue component, which we will take as the associated one.
Mol 136
Inspection of the data reveal that there is only one emission component detected towards this source. The line profiles are non-Gaussian, being skewed towards the blue (see Fig. 1i ). This is also seen in the 12 CO(1-0) line profile (Wouterloot & Brand 1989 ; source WB89 93). Low-level emission is also seen extending over a few kms −1 from the central line velocity; the distribution of the integrated emission in these wings is shown in Fig. 20 . The blue emission peaks near the IRAS source position (which is also the peak of the sub-mm emission), while the red component has its maximum more to the West. Although Molinari et al. (1998a) did not detect associated radio continuum emission (VLA, 2 and 6-cm), deeper observations at 3.6-cm with the VLA D-array by Molinari et al. (in preparation) , reveal diffuse emission (peak flux density ∼6.2 mJy/beam) just NE of the IRAS source.
Mol 155
The emission of especially 13 CO and HCO + is quite extended in this source (see Fig. 5j ). The line profiles are similar to those in Mol 77 (cf. Figs. 1e and j): The profiles of 13 CO and HCO + show a dip or a shoulder everywhere, while for the latter molecule the blue component is much stronger than the red one at every observed position. The dip or shoulder is at V lsr ∼ −51.1, −50.7 and −51.0 kms −1 for 13 CO, HCO + ,and CS, respectively. The velocity of the NH 3 (1,1) line is at −51.5 kms −1 , thus in the velocity range of the blue component. We separate the two emission components by integrating blue-and redwards of the dip. The resulting distributions of the integrated emission are shown in Fig. 21 . The dominance of the HCO + blue component is clearly visible there. We note that towards this source observations of SiO(2-1) (Harju et al. 1998 ) have yielded no detections.
Mol 160
This source has been observed and discussed extensively by Molinari et al. (1998b) , who concluded that this is a very good candidate massive Class 0 object. Inspection of the line profiles at the peak position ( Fig. 1k ; especially C 18 O) strongly suggests the presence of two velocity components. Individual 13 CO spectra indicate that there might be more than two components; we also note that the dip, or shoulder, in these spectra is not always at the same velocity. This may be an indication of the presence of a velocity gradient in the 13 CO emission, and separating the contribution of the various components by integrating over fixed velocity intervals is hazardous. We have therefore performed Gaussian fits to the profiles of 13 CO, HCO + , and CS (even though for the latter two we do not see a shift in the position of the dip (if at all) with position). Based on the V lsr of the NH 3 (1,1) and CH 3 C 2 H(6-5) lines (−50.0 and −50.45 kms −1 respectively), we identify the main emission component. After subtraction of the other Gaussian components, we integrated the spectra; the resulting distributions of the emission are shown in Fig. 22 . The emission peaks lie close to the 3.4-mm continuum peak found with OVRO by Molinari et al. (1998b) . Fig. 23 shows a series of Right Ascension versus V lsr plots for the 13 CO line, at the Declination offsets labeled in each panel. Especially at positive Declination offsets the distribution of the emission is suggestive of a velocity gradient, with velocity increasing (becoming redder) from E to W. The gradient is of the order of 1.4 kms −1 pc −1 . The HCO + data for the main component indicate a gradient of ∼0.8 kms −1 pc −1 ; no clear velocity gradient is present in the CS data. The line profiles in Fig. 1k show some low-level emission in the wings. For HCO + and CS we show the integrated wing emission in Fig. 24 . As was found on a much smaller scale in our OVRO observations of HCO + and SiO (Molinari et al. 1998b) , the blue and red lobes almost overlap, and we are seeing the outflow nearly pole-on. Finally we note that, although Molinari et al. (1998a) found no radio continuum emission (at 2 and 6-cm) towards this object, there is an 11-cm radio continuum source (F3R 3484; integrated flux density 0.16 Jy, peak flux density 130 mJy) at this location (Fürst et al. 1990 ). Deep VLA-D array observations at 3.6-cm (Molinari et al., in preparation) reveal a double-lobed emission structure. The extent of the lobes (at a level of ∼5% of the peak value) is ∼93 ′′ ×127 ′′ for the W lobe ( F dν ≈60 mJy), and ∼50
′′ for the E lobe F dν ≈17 mJy). The 3.4-mm continuum source (Molinari et al. 1998b ) lies at the sharp E edge of the larger, westernmost radio lobe, at ∼ 21 ′′ to the NE from its peak. The general location of the radio lobes coincides with the diffuse emission seen in the 15µm ISOCAM map (see Molinari et al. 1998b) , although the extent of the radio continuum emission is larger. It is unclear whether this radio emission is associated with the embedded object.
Discussion and conclusions
The most direct result of this work is that all of the observed sources are clearly associated with well-defined molecular clumps. It must be stressed that such clumps are seen in various molecular tracers and are hence real physical entities. The main goal of our observations was to obtain a picture of the molecular environment associated with Low sources and look for any evidence supporting the hypothesis that Low sources are the precursors of High sources. In this scenario, the former correspond to YSOs still accreting mass from the surrounding environment, whereas the latter are ZAMS early type stars still deeply embedded in their natal cores. The most direct way to verify this is to make high-angular resolution observations of the Low objects to study their structure and physical parameters, and indeed we are already performing this type of investigation on a limited number of objects selected on the basis of the present study. However, it is also possible to draw some tentative conclusions by comparing our sample with a sample of High sources studied by Cesaroni et al. (1999) with the same telescope and in the same lines. For this purpose, we have collected in Table 9 all the parameters derived from both studies: for each quantity we give the minimum, maximum, and mean values. We note that sources Sh-2 233 and NGC 2024 from the Cesaroni et al. (1999) sample have not been considered here, as they satisfy neither the requirements of the High-, nor of the Low sources. In Table 9 , Θ is the angular diameter of the clumps after deconvolution of the beam, D is the corresponding linear diameter, T mb (K) and T b (K) are the main beam and intrinsic (after correcting for the beam filling factor) brightness temperatures, FWZI the line full width at zero intensity, FWHM the line full width at half maximum, M vir the virial mass, and M CD the mass obtained by integrating the line emission over the line profile and over the whole emitting region. For the latter estimate we have assumed LTE at 30 K and abundances of 1.1 × 10 −6 , 10 −9 , 10 −8 , 4.5 × 10 −10 respectively for 13 CO, HCO + , CS, and C 34 S (Irvine et al. 1987) . Note that the 13 CO abundance is what was used by Cesaroni et al. (1999) , and is slightly smaller (by a factor of 1.8) than what we used in Sect. 5. In only four Low sources (Mol 8, 77, 98, and 160) the C 34 S(3-2) emission was strong enough to be mapped; sizes, masses, and intrinsic brightness temperature derived from this molecule, reported in Table 9 are derived from these four objects only, and may not be representative. Inspection of Table 9 reveals a few interesting differences between the two samples in spite of the similar bolometric luminosities. Relative to the clumps associated with High sources, those around the Low sources are more massive (2-4 times; except for C 34 S), larger (∼3 times), less bright (1-3 times), have smaller line widths ( > ∼ 1.5 times). The Low sources also appear to be less dynamically stable than the High sources since they typically have a smaller ratio M vir /M CD , which is a measure of the balance between gravitation and turbulence: the smaller it is, the weaker is the support against collapse. The results are therefore consistent with Low sources representing an evolutionary phase prior to that of High sources. In fact, the larger diameters of the Low clumps suggest that they should still undergo substantial contraction, as indicated by the lower densities. Moreover, the lower brightness temperatures may be considered an indication of lower temperatures and/or optical depths, both expected in an early phase of the evolution. Finally, the broader lines in the High sample might be related to the existence of a larger number of molecular outflows and hence of YSOs already formed: such outflows could support the surrounding clump from collapse by injecting high velocity gas, thus accounting for the higher ratio M vir /M CD .
We note that the clump mass as reported in Table 8 increases with the L fir of the IRAS source (see Fig. 25a ; a least-squares fit to mass versus luminosity gives a slope of ∼ 1.17 ± 0.22 and a corr. coeff. of ∼0.57). Then, assuming that each clump contains a single protostellar object, we can obtain an estimate of the mass of the central object from the known value of L fir . Using the models of Palla & Stahler (1992) for an accretion rate of 10 −4 M ⊙ /year, we compute the mass of a protostar that produces a luminosity, L proto , equal to the observed L fir . Note that L proto includes a component from accretion and one due to gravitational contraction. For the range of luminosities considered here, the latter term dominates. The resulting protostellar masses are plotted against clump masses in Fig. 25b . The highest mass that the models of Palla & Stahler (1992) can give is ∼17 M ⊙ , hence the two lower limits for two of the objects (Mol 3 and 8) . The lowest protostellar mass is for Mol 118 and amounts to 7.4 M ⊙ . From Fig. 25b we see that there is a weak dependence on clump mass. A fit to the data points shows that M proto ∝ M 0.30±0.07 clump . Note that the slope of this relation is similar to that found by Larson (1982) in his study of young stars and molecular clouds, who found that the maximum mass of stars is related to the mass of the cloud as M star ∝ M 0.43 cloud .
In conclusion, we believe that our results lend support to the evolutionary scenario previously proposed by us (Palla et al. 1991; Molinari et al. 1996; Molinari et al. 1998a) , according to which the majority of Low sources will eventually evolve into High sources. Molinari et al. 2000) ♣ peak position also observed in HCO + (4−3); see Sect. 3 † Derived from the present data; see Sect. 5 1 U = unassociated radio source is within 3 ′ radius 2 Compact mm-emission; Npp = Detected, but missed primary peak; see Molinari et al. (2000) 3 Recently detected with the VLA-D array at 3.6-cm (see Molinari et al. 2000) ; detected signal is compatible with the non-detections at 2 and 6-cm reported in Molinari et al. (1998a) 4 Maser discovered by Valdettaro et al. (2000) 5 Luminosity from Molinari et al. (2000) 6 Corrected for revised distance Integral taken between velocities where T mb =0 K 3 In line profiles with a 'dip' which is < 0.5T peak , the ∆v on the second line is the FWHM taken over the whole line Fig. 1 . a Spectra towards the peak position in the maps for Mol 3. Source name, offset position, and molecules/transitions are indicated. The offset is relative to the maps' central position, which is the sub-mm peak (Molinari et al. 2000) . The main beam brightness temperature (T mb ) is plotted against V lsr . The vertical dotted line indicates the V lsr of the C 34 S(3−2) line, obtained from a Gaussian fit; the horizontal dashed lines indicate the T mb =0 K level in each spectrum. 18 O(2−1). Where C 34 S(3−2) was strong enough, a panel with a map of that molecule is shown as well. Thick contours indicate the 50% level in each map. The (0,0) position is the position of the sub-mm peak (Molinari et al. 2000) . The small crosses mark the observed positions, the filled triangle indicates the IRAS point source position, and the circle marks the position where we made longer integrations at the frequency of the CH 3 C 2 H(6−5) and CH 3 CN lines. a Data for Mol 3. The open triangle is the peak of the 850 µm emission, while the star indicates the position of the H 2 O maser (Jenness et al. 1995) . The big crosses indicate the positions of the peaks of the radio continuum emission (VLA D-array, 3.6 cm; Molinari et al. in preparation) . For details, see Sect. 5. Contour values (low(step)high, in Kkms −1 ) are: 0.5(1)6.5 (HCO + ); 13(3)69 ( 13 CO); 0.5(1)6.5 (CS); 9(1)17 (C 18 O). . a Spectra of the 13 CO(2−1) emission towards the peak position in each source (as indicated in Fig. 1 ). The velocity is indicated with respect to that of the C 34 S(3−2) line, taken to respresent the velocity of the bulk of the high-density gas. . Distribution of the ratio of T dv over the blue and red (with respect to the C 34 S velocity) parts of the spectra at the peak positions, for the indicated tracers. For each molecule, the average ratio is indicated, as are the source numbers of the extreme values. Fig. 8 . Boltzmann plots, constructed from the CH 3 C 2 H(6-5) observations. The results from the high-(0.23 kms −1 ) and low-resolution (2.92 kms −1 ) spectra are shown as crosses and triangles, respectively. The dashed and dotted lines are weighted least-squares fits through the data points. The sources are identified in the panels, where also the derived T kin is given. Full results are presented in Table 7 . 12 CO spectra were actually taken on a 29 ′′ grid, rather than 24 ′′ . The beam of the 12 CO observations (∼29 ′′ ) is comparable to that of the IRAM 30-m HCO + (∼27 ′′ ); the 13 CO observations were made with a ∼11 ′′ beam. These plots suggest that the dip/shoulder in the IRAM spectra is probably due to the superposition in velocity of 2 components. Table 8 ) and luminosity (data from Table 2 ). The leastsquares (bisector) fit is shown as the dashed line, which has a slope of 1.17 ± 0.22; b. Mass of the embedded protostellar object, as function of clump mass. The dashed line is the least-squares (bisector) fit to the data, and has a slope of 0.30 ± 0.07.
